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PREFACE 


This  report  is  prepsred  under  guidance  contained  in  the 
Reconnended  Guidelines  for  Safety  Inspection  of  Dans,  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  froa  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dans  which  nay  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con- 
dition of  the  dam  is  based  upon  available  data  and  visual 
Inspections.  Detailed  investigation,  and  analyses  Involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  Investigation  is  Intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  Inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  con- 
ditions which  might  otherwise  be  detectable  if  inspected 
under  the  normel  operating  environment  of  the  structure. 


It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  And  constantly  changing  internal  and  external 
conditions,  aM  is  evolutionary-  in  nature;  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 


Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter- 
mining the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con- 
dition and  the  downstream  damage  potential 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  REPORT 


NAME  OF  DAM:  W.H.  Walker  Dam  - Mountain  Laka  Reservoir 

STATE  LOCATED:  Pennsylvania 

COUNTY  LOCATED:  Franklin 

STREAM:  West  Branch  Conocoheague  Creek 

DATE  OF  INSPECTION:  November  1,  1978 


ASSESSMENT 

The  assessment  of  W.H.  Walker  Dam  is  based  upon  visual  observa- 
tions made  at  the  time  of  inspection,  review  of  available 
records  and  data,  hydrologic  and  hydraulic  computations,  and 
past  operational  performance.  / U-  j>\  i- 

The  existing  spillway  and  reservoir  are  capable  of  controlling 
only  9Z  of  the  PMF  (Probable  Maximum  Flood) . Based  upon 
criteria  established  by  the  Corps  of  Engineers  the  spillway 
is  termed  inadequate.  A detailed  study  and  remedial  modifications 
should  begin  immediately  to  increase  the  spillway  capacity. 

The  earth  embankment  is  in  poor  condition  and  is  in  need  of 
maintenance  and  repair.  The  concrete  spillway  and  abandoned 
powerhouse  are  deteriorating.  No  stability  analyses  have  been 
conducted  on  the  gravity  or  embankment  sections.  A stability 
analysis  was  conducted  for  this  study  using  assumed  parameters  and 
a water  level  corresponding  to  50Z  PMF  indicated  structural 
instability. 

For  this  dam  it  will  not  be  sufficient  to  merely  increase 
spillway  capacity.  The  present  spillway  structure  is  not 
adequate  either  hydraulically  or  structurally  to  pass  the 
spillway  design  flood  (50Z  PMF)  for  this  size  dam.  The 
combination  of  the  inadequate  spillway,  the  questionable 
structural  adequacy  of  the  spillway  section  and  the  potential 
for  the  embankment  to  be  overtopped  by  storms  in  excess  of 
9Z  PMF  dictate  that  this  structure  be  classified  as  unsafe 
non-emergency. 

The  above  classification  is  defined  by  Corps  of  Engineers 
guidelines  as  "a  dam  with  deficiencies  of  such  a nature  that, 
if  left  uncorrected,  could  result  in  the  failure  of  the  dam 
with  subsequent  loss  of  lives  or  substantial  property  damage". 

In  addition  to  the  above  reconnendatlons  the  following  should 
be  instituted. 

1.  The  water  ponded  at  the  toe  should  be  drained  and 
a weir  installed  . If  there  is  flow,  the  flow  should  be 
measured  and  recorded  and  the  turbidity  observed.  If  flow 
increases  or  water  is  turbid  a detailed  study  should  be  made 
at  once  and  remedial  measures  taken. 


2.  The  vegetation  on  the  embankment  slopes  should  be 
selectively  reaoved  under  the  supervision  of  an  engineer 
experienced  with  daa  safety. 

3.  All  gulllea,  erosion,  ruts,  and  lov  points  on  the 
embankment  should  be  repaired. 

4.  A more  detailed  stability  analysis  of  the  concrete 
gravity  section  should  be  made. 

5.  Riprap  should  be  repaired  and  new  riprap  placed  on 
the  upstream  slope  where  none  exists. 

6.  The  powerhouse  facilities  should  be  coeipletely  repaired 
or  dismantled. 


7.  The  reservoir  drain  pipe  should  be  Inspected  and  the  > 
valve  repaired. 

8.  The  crack  or  deterioration  in  the  emergency  spillway 
should  be  investigated.  Deterioration  of  the  concrete  in  the 
spillway  and  abutments  should  be  repaired. 

9.  Institute  a formal  inspection  program  on  a yearly 
basis  with  a consultant  knowledgeable  in  dam  engineering. 


10.  A warning  system  should  be  developed  to  warn  downstream 
residents  of  high  discharges  or  failure  of  the  dam. 


11.  Institute  a rapid  closure  of  the  outlet  works  pipe 
at  the  upstream  end  In  the  event  the  pipe  should  rupture, 
creating  an  emergency  condition  and  for  periodic  inspection 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
W.H.  WALKER  DAM 
MOUNTAIN  LAKE  RESERVOIR 
NDS  I.D.  NO.  PA  325 
DER  I.D.  NO.  28-37 


SECTION  1 

PROJECT  INFORMATION 

1. 1 General . 

*.  Authority.  The  National  Dam  Inspection  Act,  Public 
Uw  92-367,  authorized  th*  Sscrstsry  of  ths  Army,  through 
ths  Corps  of  Englnssrs,  to  lnitista  a prograa  of  inspection 
of  dams  throughout  the  United  States. 

b.  Purpose . The  purpose  of  the  inspection  is  to  deter- 
mine if  the  dam  constitutes  a hazard  to  human  life  and  property. 

1-2.  Description  of  Project. 

*•  Dam  and  Appurtenances . w W.H.  Walker  Dam,  Mountain 
Lake  Reservoir,  consists  of  an  earthfill  dam  with  a concrete 
corewall. : The  dam  is  500  feet  long  and  21  feet  high  from 
the  downstream  toe.  The  downstream  slope  is  approximately 
2H:1V  and  the  upstream  slope  1.5H:1V.  The  upstream  slope  has 
riprap  protection.  The  crest  is  approximately  12  feet  wide 
and  forms  an  access  road  to  the  spillway.  The  spillway  is 
a 175  feet  long  concrete  gravity  overflow  section  located 
at  the  right  abutment.  An  abandoned  powerhouse  is  located 
between  the  earth  embankment  section  and  the  concrete 
spillway.  The  outlet  works  consists  of  a 30  inch  pipe. 


b.  Location.  -The  dam  is  located  on  the  West  Branch 
Conocoheague  Creek  approximately  one  half  mile  southeast  of 
Fannettsburg,  Pennsylvania.  ^The  dam  is  shown  on  the  Fannettsburg, 
Pennsylvania  7.5  minute  U.S.G.S.  Quadrangle.  The  coordinates 
are  N40*  3.5'  and  W77*  49.5'  in  Metal  Township,  Franklin  County. 

c*  Size  Classification.  Small  (21  feat  high,  184  Ac-ft). 

<*•  Hazard  Classification.  High.  Downstream  exposure 
Indicates  that  should  the  dam  fall  severe  property  damage  and 
loss  of  life  would  occur.  For  description  of  downstresm  exposure 
sea  Section  3.1a. 


e.  Ownership.  The  dam  was  formerly  owned  by: 

Mountain  Lake  Corporation 
Fannettsburg,  PA  17221 


Several  years  ago  the  dam  was  sold  to: 

Eric  Fradarlcksen  and 
James  N.  Nelson 
P.0.  Box  1511 
Rockville.  MD  20850 
Phone:  301-762-7429 

e 

The  former  owners  report  that  they  have  only  received  partial 
payaent  for  the  sale.  The  Franklin  County  Courthouse  reports 
that  the  Lincoln  Campsites,  Inc.  pay  the  taxes. 

f.  Purpose  of  Pea.  The  daa  and  reservoir  are  currently 
used  for  recreation.  It  was  formerly  used  for  recreation  and 
power  supply. 

g.  Design  and  Construction  History.  The  daa  was  built 
in  1929-1930  by  the  Lower  Path  Valley  Presbyterian  Church  for 
recreational  use.  During  construction  stats  Inspectors  visited 
the  sits.  The  designer  and  contractor  are  unknown.  One  year 
later  the  daa  was  raised  one  foot  and  the  slopes  flattened  to 
meet  the  original  2H:1V  design  slopes.  At  a later  time  the  power 
plant  was  Installed  to  generate  electricity.  These  facilities 
wsrs  abandoned  about  1965.  The  ownership  of  the  daa  has  changed 
hands  several  times  since  construction. 

h.  Normal  Operating  Procedure.  No  operating  functions 
have  been  performed  for  quite  a few  years.  The  reservoir  level 
is  maintained  at  the  spillway  crest.  It  is  not  known  when 

the  drain  line  was  last  used.  The  power  plant  was  abandoned 
approximately  14  years  ago. 

1.3  Pertinent  Data. 


a.  Drainage  Arss.  59  square  miles 

b.  Discharge  at  Daa  Sits  (cfs) . 


Maximum  known  flood  at  dam  sits 
Warm  water  outlet  at  pool  elevation 
Drainage  pipe  low  pool  outlet  at  pool 
elevation 

Gated  spillway  capacity  at  pool  elevation  - 
slse  of  turbine  penstock 
Gated  spillway  capacity  at  maximum  pool 
Ungatad  spillway  capacity  at  maximum 
pool  elevation 

Total  spillway  capacity  at  maximum  pool 
elevation  - Reliable  capacity  6181 


Unknown 

N/A 

Unknown 

Unknown 

Unknown 

6181 

Unknown 


c.  Elevation  (USGS  Datum)  (Feet). 
Top  of  dam 

Maximum  pool  design  surcharge 
Full  flood  control  pool 
Recreation  pool 
Spillway  crest 


734.0  Low  spot 
734.5 
N/A 
730.0 
730.0 
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Upstream  invert  drainage  pipe 
Downstream  invert  drainage  pipe 
Streambed  at  centerline  of  dam 
Maximum  tallvater 

d.  Reservoir  (feet). 

Length  of  maximum  pool 
Length  of  recreational  pool 
Length  of  flood  control  pool 

e.  Storage  (acre-feet). 

Recreation  pool  (normal) 

Flood  control  pool 
Design  surcharge 
Top  of  dam 


Unknown 

717.6 

Approximately  712.6 
Unknown 


11,000 

9,000 

N/A 


184 

N/A 

550 

550 


f .  Reservoir  Surface  (acres) . 


Top  of  dam 
Maximum  pool 
Flood  control  pool 
Recreation  pool 
Spillway  crest 


113 

113 

N/A 

60 

60 


g.  Dam. 


Type  Earthflll  with  concrete  gravity  overflow  section 

Length  (crest  Including  spillway)  724  feet 

Height  21  feet 

Top  width  12  feet 

Side  slopes  1.5H:1V  Upstream 

2H:1V  Downstream 

Zoning  None 

Impervious  core  Concrete  core  wall 

Cutoff  None 

Grout  curtain  None 


h.  Diversion  and  Regulating  Tunnel  - Drainage  Pipe. 

Type  30"  concrete  pipe 

Length  Unknown 

Closure  Gate  or  valve  - only  controls  visible 


Access 

Regulating  facilities 

i.  Spillway. 

Type 

Length  of  weir 
Crest  elevation 
Gates 

Upstream  channel 
Downstream  channel 


Downstream  outlet 
Control  valve 


Concrete  gravity  ogee 
175  feet 
730.0 
None 
Lake 

West  Branch  Conococheague  Creek 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design.  Review  of  information  in  the  files  of  the  Common- 
wealth of  Pennsylvania,  Department  of  Environmental  Resources 
(PennDER)  showed  that  very  little  information  is  available  on 
the  dam.  The  information  available  consisted  of  one  topographic 
map  and  several  typical  cross  sections.  No  design  summary 

or  calculations  were  available.  The  only  other  information 
in  the  files  consisted  of  correspondence  between  former  owners 
and  the  State. 

2.2  Construction.  Construction  data  on  the  dam  is  limited  to 
several  letters  to  the  owner  from  the  State.  Inspection  of 
the  foundation  for  the  corewall  and  spillway  was  conducted  by 
representatives  of  the  State.  At  several  places  concrete  was 
placed  before  the  inspector  could  examine  the  foundation. 

After  the  completion  of  the  dam  it  was  noted  by  the  State  that 
the  embankment  slopes  were  steeper  than  designed.  In  1932  the 
embankment  was  raised  one  foot  by  placing  planks  vertically 

on  the  crest  near  the  downstream  slope  and  filling  behind  it 
with  earth.  The  new  crest  sloped  toward  the  upstream. 

2.3  Operation.  No  formal  records  of  operation  are  kept.  No 
records  are  available  on  the  operation  of  the  powerhouse. 

2.4  Evaluation. 

s>  Availability.  The  several  drawings  and  correspondence 
was  provided  by  the  Division  of  Dams  Encroachments,  Bureau 
of  Water  Quality  Management,  Department  of  Environmental 
Resources,  Commonwealth  of  Pennsylvania.  Two  adjacent  property 
owners,  Mr.  Howard  Ott  and  Mr.  William  Hunnlcutt  discussed  the 
recent  history  of  the  dam.  Mr.  Ott  was  associated  with  the 
former  owners  of  the  dam. 

b.  Adequacy.  Sufficient  data  is  available  to  complete 
a Phase  I report. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings.  * 

a.  General.  The  onsite  inspection  of  W.H.  Walksr  Dam, 
Mountain  Lake  Reservoir,  was  conducted  by  personnel  of  L. 

Robert  Kimball  and  Associates  accompanied  by  a former  owner 
(Howard  Ott)  on  November  1,  1978.  The  inspection  consisted  of: 

1.  Visual  Inspection  of  the  retaining  structure,  abutments, 
and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed 
portions  of  any  outlet  works,  and  other  appurtenant 
works. 

3.  Observations  affecting  the  runoff  potential  of  the 
drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  From  a brief  survey  conducted  during  the  inspection 
it  was  determined  that  a low  spot  is  present  near  the  center  of 
the  earth  embankment.  This  low  point  is  approximately  150 

feet  long  and  one-half  to  one  foot  lower  than  the  remainder  of 
the  crest.  The  crest  of  the  embankment  has  been  deeply  rutted 
by  vehicles  and  water  is  laying  in  these  ruts.  See  pages  6 and 
7 for  location. 

The  upstream  slope  was  approximately  1.5H:1V  with  a considerable 
amount  of  vegetation  in  the  form  of  trees  growing  on  the  slope. 
Some  areas  of  erosion  were  noted.  Riprap  was  present  over  most 
of  the  slope.  The  downstream  slope  averaged  211: IV.  The  slope  was 
covered  with  a very  thick  growth  of  trees  and  brush.  There  is 
some  erosion  near  the  toe  of  the  embankonnt. 

At  and  beyond  the  toe  of  the  embankment  there  is  a pond  of 
water.  The  source  of  this  water  was  not  determined.  At  the 
western  end  of  the  pond  water  was  flowing  from  the  pond  to  the 
creek. 


c.  Appurtenant  Structures.  During  the  inspection  approximately 
0.1  foot  of  water  was  flowing  over  the  spillway,  making  examination 
of  the  crest  impossible.  Near  the  center  portion  of  the  spillway 
a horizontal  crack  or  deterioration  of  the  concrete  was  noted. 

Close  examination  of  this  feature  was  not  possible.  During 
Hurricane  Agues  in  1972,  It  was  reported  that  the  sand  bar  beyond 
the  plunge  pool  was  deposited.  In  addition, it  appears  that  soma 
undermining  of  the  spillway  toe  may  have  occurred.  The  level 
of  the  tallwater  did  not  permit  examination  of  this  feature. 
Considerable  deterioration  of  the  left  concrete  abutment  with 
the  powerhouse  has  taken  place. 
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W H WALKER  DAM 
MOUNTAIN  LAKE  RESERVIOR 
SCALE  l"=  100' 


SECTION  A- A 
EMBANKMENT  SECTION 


SECTION  B-B 
SPILLWAY  SECTION 


W.H.  WALKER  OAM 
MOUNTAIN  LAKE  RESERVIOR 
SCALE:  l"=IO' 


Examination  of  the  30  inch  drawdown  pipe  was  not  possible. 

It  is  not  known  whether  the  gate  (or  valve)  is  operable. 

The  abandoned  powerhouse  is  severely  deteriorated.  The  over- 
shot wheel  used  for  power  generation  has  water  seeping  through 
it.  The  turbine  and  generator  have  been  removed. 

d.  Reservoir  Area.  The  watershed  is  predominantly 
covered  with  woodland  on  the  steep  slopes  and  farmland  on  the 
flatter  slopes  and  floodplain.  The  reservoir  slopes  are  very 
flat  and  are  not  considered  to  be  susceptable  to  massive  land- 
slides. It  is  believed  that  siltation  has  considerably  reduced 
the  storage  capacity  of  the  reservoir. 

e.  Downstream  Channel.  The  West  Branch  Conococheague 
Creek  has  a moderately  wide  floodplain  downstream  of  the  dam. 

The  creek  makes  several  90°  turns  in  the  next  few  miles. 

Homes  in  the  village  of  Metal,  located  approximately 

5 miles  downstream, may  be  affected  during  flooding.  Several 
homes  in  Fort  Loudon,  Pennsylvania, located  about  10  miles 
downstream  of  the  dam, are  situated  along  the  West  Branch 
Conococheague  Creek. 

3.2  Evaluation.  Visual  inspection  did  not  reveal  any  immediate 
signs  of  instability.  The  embankment  slopes  are  in  need  of 
preventive  maintenance.  Erosion  of  the  slopes,  placement  of 
additional  riprap  and  repairs  to  the  ruts  on  the  crest  should 
be  performed  in  the  very  near  future.  The  vegetation  on  the 
embankment  slopes  should  be  selectively  removed.  The  source 
of  the  ponding  at  the  downstream  toe  should  be  investigated. 

No  stability  analysis  has  been  performed  on  the  embankment. 

Repairs  to  the  concrete  on  the  spillway  and  at  the  abutment 
should  be  performed.  The  possible  undermining  of  the  spillway 
toe  should  be  investigated. 

The  condition  and  operability  of  the  30  inch  pipe  should  be 
evaluated.  Leaks  in  the  overshot  wheel  should  be  repaired. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  reservoir  is  maintained  at  as  high  a 
level  as  possible  (spillway  crest).  The  last  time 

the  30  inch  drain  line  was  opened  is  unknown.  The  power- 
house was  abandoned  approximately  14  years  ago. 

4.2  Maintenance  of  the  Dam.  No  planned  maintenance  schedule 
Is  utilised.  Maintenance  of  the  dam  has  been  severely  lacking. 
The  owners  employ  no  one  to  perform  maintenance.  Maintenance  of 
the  dam  is  considered  poor. 

4.3  Maintenance  of  Operating  Facilities.  No  maintenance  of 
the  operating  facilities  has  been  performed  in  several  years. 
Maintenance  of  the  operating  facilities  is  considered  poor. 

4.4  Warnina  System  in  Effect.  There  is  no  warning  system  in 
effect.  There  is  no  operator  residing  at  the  site  and  no  per- 
manent communication  facilities  are  available  at  the  dam. 

4.5  Evaluation.  The  maintenance  of  the  dam  and  operating 
facilities  has  been  severely  lacking.  It  appears  that  no 
maintenance  has  been  done  for  at  least  10  years.  The  owners 
reside  at  least  75  miles  from  the  dam  and  do  not  employee 
anyone  at  the  dam  site.  There  is  no  warning  system  to  warn 
downstream  residents  of  high  discharges  or  failure  of  the  dam. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


r 


f 


5.1  Evaluation  of  Features. 

a.  Daaign  Data.  No  calculation  or  dasign  data  pertaining 
to  hydrology  wara  available. 

b.  Experience  Data.  No  rainfall,  runoff  or  reservoir 
level  data  was  available.  The  spillway  reportedly  has  functioned 
adequately  in  the  past. 

c.  Visual  Observations.  The  concrete  in  the  emergency 
spillway  is  beginning  to  deteriorate.  A crack  or  joint  near 

the  crest  has  opened.  The  left  abutment  shows  soma  deterioration 
and  erosion.  The  toe  of  the  spillway  may  be  undercut. 

d.  Overtopping  Potential.  Overtopping  potential  was 
investigated  through  the  development  of  the  probable  maximum 
flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of 
the  PMF  and  fractions  of  the  PMF  through  the  reservoir  and 
spillway.  The  PMF  is  that  hypothetical  flow  induced  by  the 
most  severe  combination  of  precipitation,  infiltration 
losses,  and  concentration  of  runoff  at  a specific  location 

that  is  considered  reasonably  possible  for  a particular  drainage 
area. 

To  assist  the  engineer,  and  provide  a standard  for  hydrologic 
analyses,  the  Corps  of  Engineers,  Baltimore  Dlatrlct,  haa 
directed  that  the  HEC-1  Dam  Safety  Version  systemlzed  com- 
puter program  be  utilized.  The  program  was  prepared  by  the 
Hydrologic  Engineering  Center  (HEC) , U.S.  Army  Corps  of 
Engineers,  Davis,  California,  July,  1978.  The  major  methodologies 
or  key  input  data  for  this  program  are  discussed  briefly  in 
Appendix  D.  A copy  of  the  Users  Manual  should  be  obtained  by 
engineers  who  need  more  precise  definitions  of  the  computer 
program  requirements  and  methodology. 

5.2  Evaluation  Assumptions.  To  enable  us  to  complete  the 
hydraulic  and  hydrologic  analysis  for  this  structure,  it  was 
necessary  to  make  the  following  assumptions. 

1.  For  the  dam  breach  analysis  it  was  assumed  that  dam 
failure  would  begin  when  the  water  level  in  the  reservoir 
reached  elevation  737.0  or  3.0  feet  over  the  top  of  the  dam. 

2.  For  the  overtopping  analysis  a top  of  dam  elevation 
of  734.5  was  assumed  for  the  entire  length  of  the  crest  of 

600  feet.  Field  survey  measurements  taken  during  the  inspection 
Indicate  that  the  top  of  dam  elevation  varies  from  734.0  feet 
to  735.6  feet. 
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5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets 
from  the  computer  output  are  presented  In  the  hydrologic 
appendix. 

a.  Spillway  Adequacy  Rating.  The  spillway  design  flood 
(SDF)  for  this  dam  is  502  PMF,  The  SDF  is  based  on  the  size 
and  hazard  classification  of  the  dam.  Based  on  the  following 
definition  provided  by  the  Corps  of  Engineers  the  spillway 
for  this  dam  is  rated  as  inadequate  as  a result  of  our 
hydrologic  analysis. 

Inadequate  - Large  and  intermediate  size  dams  which 
do  not  pass  the  PMF  but  which  do  pass  50%  of  the  PMF 
or  all  size  dams  which  do  not  pass  50Z  of  the  PMF 
but  where  failure  due  to  the  overtopping  does  not 
significantly  increase  the  hazard  potential  for 
loss  of  life  downstream. 

The  spillway  and  reservoir  are  capable  of  controlling  approximately 
9Z  of  the  PMF  without  overtopping  the  dam  (based  on  low  spot) . 

5.4  Summary  of  Dam  Breach  Analysis.  As  the  subject  dam  cannot 
satisfactorily  pass  50Z  of  the  PMF  (based  on  our  analysis)  it 
was  necessary  to  perform  a breach  analysis  and  downstream 
routing  of  the  flood  wave.  This  analysis  determines  the 
degree  of  increased  flooding  due  to  dam  failure. 

Results  of  the  Dam  Breach  analysis  indicate  that  downstream 
flooding  is  not  significantly  Increased.  Since  flooding 
downstream  is  not  significantly  increased  due  to  dam  failure 
the  spillway  is  not  considered  seriously  inadequate.  Therefore, 
this  spillway  is  rated  as  "inadequate". 

The  water  level  in  the  reservoir  at  the  time  of  dam  failure 
was  assumed  to  be  at  737.0'  (3.0'  over  the  top  of  dam)  based 
on  the  evaluating  engineers  judgement.  The  40%  PMF  was  routed 
through  the  reservoir  and  downstream. 

The  flood  wave  was  routed  downstream  with  and  without  failure. 
Failure  of  both  the  concrete  section  and  the  embankment  sections 
were  considered.  The  worst  failure  (concrete  section)  and 
the  embankment  failure  are  included  in  Appendix  D. 

The  results  of  this  analysis  indicate  that  failure  due  to 
overtopping  will  not  significantly  increase  downstream  potential 
for  loss  of  life. 

Note:  Future  development  within  the  watershed,  at  the  dam, 
or  downstream  may  change  the  characteristics  and  assumptions 
made  for  this  study  and  different  results  are  likely.  Future 
development  downstream  may  also  greatly  increase  the  potential 
for  loss  of  life  due  to  failure  of  the  structure. 
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SECTION  6 

STRUCTURAL  STABILITY 


6. 1 Evaluation  of  Structural  Stability. 

*•  Visual  Observations.  Visual  observation  did  not  reveal 
anv  signs  of  immediate  instability.  However,  the  erosion 
gullies,  ruts  and  water  on  the  crest,  and  possible  seepage  at 
the  toe  if  left  untreated  may  become  more  serious  with  time. 

In  addition  the  deterioration  of  the  spillway  concrete  and  possible 
undermining  at  toe  should  be  repaired. 

b.  Design  and  Construction  Data.  No  record  of  design 
data  or  stability  analysis  for  the  original  structure  was 
available.  No  construction  data  is  available  which  would  affect 
the  stability  of  the  structure. 

c.  Operating  Records.  There  are  no  operating  records. 


d.  Post-Construction  Changes.  The  embankment  crest  was 
raised  one  foot  in  1932. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  zone 

1.  No  seismic  stability  analysis  has  been  performed.  Normally, 
it  can  be  considered  that  if  a dam  in  this  zone  is  stable  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading. 

f • Check  of  Stability  Analysis  - Concrete  Section.  An 
approximation  of  the  stability  of  the  concrete  overflow  spillvav 
was  performed  for  this  study.  The  following  assumptions 
were  made: 

1.  Geometry  of  the  section  was  developed  from  field 
measurements.  The  upstream  face  and  foundation  details  are 
unknown . 


2.  Water  level  in  the  reservoir  corresponded  to  50! 

PMF  (elevation  738.2). 

3.  The  conventional  analysis  for  a vertical  section  having 
a width  of  1 foot  is  considered.  The  arch  action  is  neglected. 

The  analysis  revealed  chat  the  resultant  lies  outside  the  middle 
third.  Computations  indicate  structural  instability  under  the 
conditions  assumed  for  this  analysis.  More  detailed  and  accurate 
analyses  are  needed. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS/REMEDIAL  MEASURES 


7 . 1 Dam  Assessment. 

a.  Safety.  The  visual  observations,  review  of  available 
Information,  hydrologic  calculations,  and  past-operational 
performance  Indicate  that  W.H.  Walker  Dam's  spillway  Is 
Inadequate.  The  spillway  Is  capable  of  handling  only  9X  of 
the  PMF  without  overtopping.  No  stability  analysis  has  been 
performed.  The  source  of  the  ponding  at  the  toe  of  the  embank- 
ment Is  unknown.  The  amount  of  erosion  and  undercutting  at 
the  toe  of  the  spillway  Is  unknown.  Maintenance  Is  severely 
lacking.  A stability  analysis  of  the  spillway  section  con- 
ducted for  this  report  using  assumed  parameters,  cross-section 
and  field  conditions  indicates  the  resultant  lies  outside  the 
middle  third  with  a water  level  equal  to  50Z  PMF. 

For  this  dam  It  will  not  be  sufficient  to  merely  increase 
spillway  capacity.  The  present  spillway  structure  is  not 
adequate  either  hydraulically  or  structurally  to  pass  the 
spillway  design  flood  (501  PMF)  for  this  size  dam.  The 
combination  of  the  inadequate  spillway,  the  questionable 
structural  adequacy  of  the  spillway  section  and  the  potential 
for  the  embankment  to  be  overtopped  by  storms  in  excess  of 
9X  PMF  dictate  that  this  structure  be  classified  as  unsafe 
non-emergency . 

b.  Adequacy  of  Information.  There  is  sufficient  data 
to  complete  a Phase  I Report. 

c.  Urgency.  The  recommendations  suggested  below  should 
be  implemented  immediately. 

d.  Necessity  for  Further  Investigations.  In  order  to 
accomplish  some  of  the  recommendations/remedial  measures  out- 
lined below,  further  investigations  will  be  required. 

7.2  Recommendations/Remedial  Measures . 

1.  Perform  additional  studies  by  a registered  professional 
engineer  knowledgeable  in  dam  design  and  inspection  for  mod- 
ification of  the  spillway  and/or  embankment  to  increase  the 
spillway  capacity.  This  study  should  begin  immediately  and 
remedial  modifications  begun  inmediately  after  the  study  is 
complete.  The  study  must  consider  both  hydraulic  and  structure 
modifications . 

2.  The  water  ponded  at  the  toe  should  be  drained  and  a 
weir  installed  and  if  there  is  flow,  the  flow  should  be 
measured  and  recorded  and  the  turbidity  observed.  If  flow 
increases  or  water  is  turbid  a detailed  study  should  be  made 
at  once  and  remedial  measures  taken. 
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3.  The  vegetation  on  the  embankment  slopes  should  be 
selectively  removed  under  the  supervision  of  an  engineer 
experienced  with  dam  safety. 

4.  All  gullies,  erosion,  ruts,  and  low  points  on  the 
embankment  should  be  repaired. 

5.  A more  detailed  stability  analysis  of  the  concrete 
gravity  section  should  be  made. 

6.  Riprap  should  be  repaired  and  new  riprap  placed  on 
the  upstream  slope  where  none  exists. 

7.  The  powerhouse  facilities  should  be  completely  repaired 
or  dismantled. 

8.  The  reservoir  drain  pipe  should  be  inspected  and  the 
valve  repaired. 

9.  The  crack  or  deterioration  in  the  emergency  spillway 
should  be  investigated.  Deterioration  of  the  concrete  in  the 
spillway  and  abutments  should  be  repaired. 

10.  Institute  a formal  Inspection  program  on  a yearly 
basis  with  a consultant  knowledgeable  in  dam  engineering. 

11.  A warning  system  should  be  developed  to  warn  downstream 
residents  of  high  discharges  or  failure  of  the  dam. 

12.  Institute  a rapid  closure  of  the  outlet  works  pipe 
at  the  upstream  end  in  the  event  the  pipe  should  rupture, 
creating  an  emergency  condition  and  for  periodic  inspection 
purposes. 
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Upstream  slope  of  earth  embankment. 


Photograph  No.  8 

Downstream  slope  of  earth  embankment. 
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HYDROLOGY  AND  HYDRAULICS 


APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 
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Methodology.  The  dam  overcopping  and  breach  analyses  were 
accomplished  using  Che  syscemized  compucer  program  HEC-1 
(Dam  SafeCy  Version),  July  1978,  prepared  by  Che 
Hydrologic  Engineering  CenCer,  U.S.  Army  Corps  of  Engineers, 
Davis,  California.  A brief  descripcion  of  che  mechodology 
used  in  che  analyses  is  presenced  below. 

1.  Precipitation.  The  Probable  Maximum  Precipitation 
(PMP)  is  derived  and  decermlned  from  regional  chares  prepared 
from  pasc  rainfall  records  including  "HydromeCeorological 
Report  No.  33  prepared  by  the  National  Weather  Service. 


The  index  rainfall  is  reduced  from  10X  to  20Z  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  is 
made  by  the  computer  program  using  distribution  methods 
developed  by  the  Corps. 

2.  Inflow  Hydrogrsph.  The  hydrologic  analysis  used  in 
development  of  the  overtopping  potential  is  based  on  applying 
a hypothetical  storm  to  a unit  hydrograph  to  obtain  the  Inflow 
hydrograph  for  reservoir  routing. 


The  unit  hydrograph  is  developed  using  the  Snyder  method. 
This  method  requires  calculation  of  several  key  parameters. 
The  following  list  gives  these  parameters  their  definition 
and  how  they  were  obtained  for  these  analysis. 


Parameter 


Definition 


Where  Obtained 


ct 


L 


“ca 


Coefficient  representing 
variations  of  watershed 
slope  and  storage 

Length  of  main  stream 
channel  .miles 

Length  on  main  stream 
to  centroid  of  watershed 


From  Corps  of 
Engineers* 


From  U.S.C.S. 

7.5  minute  topographic 

From  U.S.G.S. 

7.5  minute  topographic 


Peaking  coefficient  From  Corps  of 

Engineers* 


A 


Watershed  size 


From  U.S.G.S. 

7.5  minute  topographic 


*Developed  by  the  Corps  of  Engineers  on  s reglonsl  basis  for 
Pennsylvania. 


I 


i 


i 
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3.  Routing.  Reservoir  routing  Is  accomplished  by  using 
Modified  Plus  routing  techniques  where  the  flood  hydrograph  is 
routed  through  reservoir  storage.  Hydraulic  capacities  of 
the  outlet  works,  spillways  and  the  crest  of  the  dam  are  used 
as  outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be 
calculated  and  input  or  sufficient  dimensions  input  and  the 
program  will  calculate  an  elevation  discharge  relationship. 

Jitorage  in  the  pool  area  is  defined  by  an  area  - elevation  relation- 
ship from  which  the  computer  calculates  storage.  Surface  areas  are 
either  planimetered  from  available  mapping  or  U.S.G.S.  7.5  minute 

series  topographic  maps  or  taken  from  reasonably  accurate  design 
data. 

Dam  Overtopping.  Using  given  percentages  of  the  PMF 
the  computer  program  will  calculate  the  percentage  of  the  PMF 
which  can  be  controlled  by  the  reservoir  and  spillway  without 
the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer 
program  is  equipped  to  determine  the  increase  in  downstream 
flooding  due  to  failure  of  the  dam  caused  by  overtopping. 

This  is  accomplished  by  routing  both  the  pre -failure  peak 
flow  and  the  peak  flow  through  the  breach  (calculated  by  the 
computer  with  given  input  assumptions)  at  a given  point  in 
time  and  determining  the  waoer  depth  in  the  downstream  channel. 
Channel  cross-sections  taken  from  U.S.G.S.  7.5  minute  topographic 
maps  were  used  in  the  downstream  flood  wave  routing.  Pre -end 
post-failure  water  depths  are  calculated  at  locations  where 
cross-sections  are  input. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  58  aq  miles  - woodland  and  farmland 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY): 


730.0  (184  Ac-ft) 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) : 


ELEVATION  MAXIMUM  DESIGN  POOL: 


Unknown 


ELEVATION  TOP  DAM: 


SPILLWAY  CREST: 


734.0 


a.  Elevation  730.0 

b.  Type  Concrete  ogee 

c*  Width rm 

d.  Length  175  feet 

e.  Location  Spillover  _ Right  abutment 

f.  Number  and  Type  of  Gatea  None 


OUTLET  WORKS: 


a.  Type Julncn  P 

b.  Location  UndSTpSv 

c.  Entrance  invert*  unknown 

d.  Exit  inverts 717.6 

e.  Emergency  dralndovn  facilities 

HYDROMETEOROLOGICAL  GAUGES: 


a.  Type  J 

b.  Location  

c.  Records  ___________ 

MAXIMUM  NON-DAMAGING  DISCHARGE : 


30  inch  pipe 

tinder  powerhouse,  left  spillway  abutment 
Unknown 


Unknown 
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APPENDIX  F 
GEOLOGY 


Mountain  Lake  - Franklin  County 


General  Geology: 

Mountain  Lake  lies  within  the  Appalachian  Mountain  Section  of 
the  Valley  and  Ridge  Physiographic  Province.  This  province  is  char- 
acterized by  moderate  to  steep  asymmetric  and  overturned  folds. 

Local  shearing  and  high  angle  thrust  faults  may  also  be  present. 
There  is  a fault  indicated  approximately  one  mile  to  the  west  of 
the  lake.  Its  displacement  and  activity  are  unknown. 

The  bedrock  underlying  Mountain  Lake  is  the  Ordovician  aged 
Reedsville  Formation  (Or).  This  is  a dark  gray  shale  with  sandy  to 
silty  interbeds.  It  is  moderately  well  bedded.  The  joints  are  abun- 
dant and  well  developed  with  a seamy  to  platy  pattern.  The  spacing 
is  variable,  but  with  generally  a small  distance  between  fractures. 
It  is  only  slightly  resistant  and  often  has  a moderate  to  deep  wea- 
thered zone  which  should  be  excavated  if  it  is  to  form  a foundation 
for  a heavy  structure.  The  joints,  faults  and  bedding  planes  provide 
a low  magnitude  source  of  secondary  porosity.  The  surface  drainage 
is  good. 
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